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Cooperative Decision Support Systems 
Decision Support 
• Decision Making Rational Methodologies 
– Alternatives perfect evaluation, criteria 
– Limited Rationality Principle 
•   Roy and Bouyssou (1993) : 
–First Order Reality Postulate 
–Decision Maker Postulate 
–Optimum Postulate 
•  Decision Making Non Rational Methodologies 
–Implicit Favourite Model 
–Organisational Anarchy 
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Decision Support 
• Limited Rationality Principle (H. Simon, 1969) 
– No optimisation but satisficing solution research (best 
consensus) : satisficing  
– Decisions Made one by one in a limited area 
– Progressive Process 
– Decision Makers can use contradictory criteria 
– No more Global Utility Function (Contradiction with Von 
Neumann and Morgenstern’s hypothesis) 
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Decision Support Systems (DSS) 
Management Information Systems 
Operational Research 
Decision Support Systems 
DataWarehouse 
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User  Human / Computer 
Interface 
Sprague and Carlsson (1982) 
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DSS 
• Keen and Scott Morton (1978) : 
– Support decision makers in their semi-
structured decision making processes 
– Help rather than replace decision makers 
judgment 
– Improve effectiveness(+) and efficiency of 
decision making. 
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Intelligent DSS 
Cooperative Designing Approach 
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ICT Introduction 
• ICT : Decision Making processes modification 
- Organisational : Multi-actors 
- Cognitive : Sorting Step renforcement 
• Cooperative Decision 
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Profiling / Marketing 
Webplatform  
Profiling for Private Data 
Security 
Dynamical Model / 
OENODECISION 
Organisational Management Methodoloy / European Large Bank 
Tool for Annotation Management 
Air Traffic  Control 
Management 
Group Decision Process 
Barainstorming / Efficiency Measure 
Collaboration Tools/  Analysis 
Negotiation Protocol / MAS 





Network Vulnerability  
Analysis 
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Nibbling Methodology : MPG 
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Dashboard 
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MPG Validation 
• Indicators evolution 
• A posteriori interviews 
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MPG Conclusion  
• EADS Experimentation 
– Knowledge Management Tool Designing 
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Tool for Annotation Management 
• Health Care Activities 
– Information Transmission 
– Dynamical Information 
– Mock-Up development 
• Information Co-design 
• Collaborative Tool 
• Multi-View approach 
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Annotation Management Tool 
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Simplified annotation Class Diagram 
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Communication Analysis 
• Crisis Management : Air Traffic Control 
Management 
• Official experience feedback 
• Non-official experience feedback 
– newsgroup between pilots and air-traffic 
controllers 
• Sementic analysis : TermoWeb, TermoStat, 
Alceste 
• Comparison between the two appoaches 
P. Zaraté Oradea - Romania - ICCCC 2014 - 7-
9 May 2014 
18 
OENODECISION 
• Alcoholic fermentation dynamical models 
• Collaboration LGC – INPT 
• 2 models : 
– Ph Calculation 
– Ph dynamical forecasting at delta T 
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Pressing Clusters removing  Ageing Bottling 
White Wine Manufacturing 
Alcoholic 
Fermentation 
Industrial Process 5 steps 
Context and methodology 
Must  
Ethanol, CO2, Glycerol, 
Organic acid, Biomass 
et other small members 




Microbien Activity Control 
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Model 1 : Ph Calculating  
Composition du milieu: 



























Calibrage du pH tel que 
pH initial calculé =pH initial mesuré
Moût naturel: ajout d’anions de molalité mAnion
Moût synthétique: ajout de soude 
γH±
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Model 2 : Ph Evolution 
• Reactional function 
• Sensibility analysis : sugar, ethanol, 
Nitrogen, biomass, CO2 et Amino acids 
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Model 2: Integration of an equations system 
Speed explicit variables r1, r2 and r3. 
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Model 2: Parameters Identification 
Parameters and stœchiometric coefficients optimization 
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Model 2 : Validation 
 Measured and calculated concentrations comparison 
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OENODECISION 
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Network Vulnerability Analysis 
• Model and methodology to analyze interdependent 
critical systems risk 
• Any kinds of networks 
• Electricity network 
• Communiation Network 
•… 
• Model of risk analysis based on risk management  
• Decision Support for limitation of damages in case of 
natural disasters 
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Feared Event and 
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Decision Aiding Process 
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THE R LATIONSHIP 



















USE CASES BY HUMAN ACTOR 
 : Analyst
 : DecisionSupportSystem  : NetworkModeller  : RelationModeller : ScenerioModeller : VulnerabilityAssesser
1 : draw territory limits()
2 : selecte flows()
3 : selecte stake()
4 : selecte factor()
5 : selecte network()
6 : generate relation()
7 : selecte relation()
8 : selecte hazard()
9 : generate scenario()
10 : selecte scenario()
11 : selecte action()
12 : vulnerability()
SEQUENCE DIAGRAM OF 
USE CASE 
ACTIVITY BY USE 
CASE DIAGRAM 















Human Computer Interface Model Base
Data Base
DSS
DSS architecture according to 







15 uses classes Eclipse environment 
Prototyping with Balsamiq 
HCI with Eclips  
12 windows 
DSS 
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Profiling Agent 
• Web Marketplace 
• Developped approach 
– Renforcement algorithm : Information Retrieval 
– Scoring : Only Incrementation 
• Scientific Bottlenecks 
– Information unaggregation 
– Double automatic learning 
• Actions / Criteria value 
• Criteria weight 
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of items based on 
user profile 
Sort items in 
list by score 
Present a list of 
sorted items to 
user (first is 
better) 
Action done by user 




1 - Algorithm 
2 
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ØInitialize temporary vector 
 
 




Ø Work on the list  
 
 
Ø Upgrade of user profile 
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Upgrade of User profile 
•s(t+1)i corresponds to the score of criterion “i” at time 
“t+1” in user profile 
 
•s(t)i corresponds to the score of criterion “i” at time “t” in 
user profile 
 
•sc(t)i is the score calculated for the criterion “i” from the 
current element at time “t”  
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Repartition calculation 
• X = little value to add for that selected item (k) be higher 
than current (j)  
(determined depending on the accuracy Delta) 
• sc(t)i is the score calculated for the criterion “i” from the 
current element at time “t”  
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Algorithm N°2 
Ø Initialize temporary vector  
 
 
Ø Removing non-discriminating criteria 
 
 




Ø Work on the list 
 
 
Ø Upgrade of user profile 
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Algorithm N°1 vs. Algorithm N°2 
Intuitively it would seem that we should use algorithm 1 where 
the choices are consistent with the profile and the algorithm 2 in 
the other cases . 
ind i is the index of the selected item in the list of items proposed 
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Conclusion 
• Algorithm able to update users’ profiles 
• Application to Privacy Data protection for 
Ambient Systems 
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KAPUER 
A DSS for protecting Privacy 
50 well known applications 
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Music & Audio 
Travels & 
Information P. Zaraté Oradea - Romania - ICCCC 2014 - 7-
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15  Sensitive resources… 
GPS 
Position 
Camera Telephon Audio Planning 
Address Account SMS 3G Wifi 
NFC Bluetooth Log Parameters Files 
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...For hundred requests for Sensitive Data! 
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How to protect ourself 
• Need to know what we want to do for each 
resource 
 
• Authorization for each request asks a 
cognitive workload 
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How to protect ourself 
• 3 possible approaches 
– Through a graphical interface 
 
– Through a parameters file 
 
– Through Kapuer 
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Graphical Interface 
• Accessible withCyanogenMod ou LBE 
Privacy Guard 
 
• Allows to manage the authorizations 
application by application 
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One example : CyanogenMod 
• Around 10 pages of application in which 
user, system and requests are mixed 
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One example : CyanogenMod 
• For each application 
• List of authorizations for the user 
and the system 
• Need to sort out among these 
resources 
• Impossible to manage group of 
applications or resources 
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• Technology used with Linux or Access 
Control Language (ex: XACML) 
 
• Allows a precise management of resources 
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One example : XACML 
 
• Writing authorization policies for the 
management of resources access 
 
• Language based on XML 
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One example : XACML 
• Rule n°1 allows the access to games on 
Internet, the XACML rule becomes : 
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XACML 
• Pour se protéger complètement, après 
avoir réfléchi à toutes les règles, il faut les 
écrire. Au final 8 règles comme la 
précédente. 
 
• Peu de difficultés pour quelqu’un 
connaissant XACML et la sécurité. Mais 
pour les autres… 
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Balance of the 2 first approaches 
• Graphical User Interface(GUI) 
– Accessible to everyone 
– Ask a lot of time and a huge cognitive workload to 
be well protected 
– Fix authorization independant of the use context 
• Parameters File 
– Allows to be more precise rather thenGUI 
– Asks a huge cognitive workload 
– Requests to know programming language -> 
Unsable for every users 
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Kapuer 
• Advantages of the previous approaches 
– Development of a GUI easy to use 
– Use of XACML for precise rules 
• Without the inconveniences 
– No cognitive overload thanks to : 
–  User Preferences Learning 
– Decision Made by the user during the application 
use 
– No need to know programming language 
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camera acce s 
Authorized Acess 
Group Decision Process 
Decisionnal 
Process 
Pre-Decison Decision Post-Decision 
Generation Organization Evaluation Choice 
Decompose 
Decompose 
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The Framework for Group 
Decision-Making 
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Group Decision Process 
• Framework developed by parts 
• Tools are reusable in different contexts of 
Group decision Making 
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• Ideas generation step : Brainstorming 
• Designing a brainstorming facilitation support system 
• Based on social psychology studies (Osborn, Brown et Paulus)  
• Group Decision Making meeting efficiency definition 
– Efficiency estimation 
– Dynamical models use => Production evaluation => Efficiency 
evolution 
• Determine the ideas number and its evolution during a group 
decision making meeting 
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Non Cognitive Model 
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Cognitive Model 
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Brainstorming Facilitation 
• Approach to find parameters of dynamic 
model of brainstorming based on Euler and 
fourth order Runge-Kutta 
• Fourth order Runge-Kutta model be used 
for small group 
• Validation of the method/model(s)  
– Test dynamic models and optimization 
problems on real brainstorming  
– Integrate models obtained by optimization to 
our efficiency measure  
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Collaboration Tools 




• CSCW Existing Tools analysis 
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     Functionalities 









































































































Dialogr -- - -- -- + + - + - -- - - 
FacilitatePro - + ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ 
Kindling - - - + ++ ++ ++ ++ ++ ++ ++ ++ 
ThinkTank - + ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ 
Ideascale -- - -- -- + + + + - -- + + 
Brightidea - + - - ++ ++ ++ ++ ++ + ++ + 
JamespotPro -- - - -- + + - - - -- - - 
Campfire -- - -- - ++ + - -- -- - - - 
Webcouncil - + ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ 
BrainReactions -- - -- -- + ++ - - -- -- - - 
CentralDesktop -- - -- - ++ + + -- -- + + - 
MeetingWorks ++ - ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ 
ExpertChoice -- - -- -- -- -- -- ++ + -- + +
Grouputer - - ++ ++ ++ ++ ++ ++ ++ ++ ++ + 
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Multi-Agents Negotiation Protocol 
• Incidents Management for Production 
Management 
• Multi-Agents negotiation protocol for tasks re-
assignment 
• Agents : Decision made thanks to the UVA cost 
calculation methodology 
• JADE Plateform 
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Proposed Model 
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Coordination protocol for a 
planning agent 
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Planning Agent Structure 
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Social Networks 
• Upstream step the group decision making 
process 
– Actors selection 
– Networks – Coalitions Detection/Visualisation  
• Facilitation Support 
• EWGDSS Social Network Analysis 
– 1350 publications 
– 70 researchers 
– Collaborations 
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1st result 
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EURO Working on DSS 
• Since 1989 
– 150 members 
– Board : 6 persons since 2010 
• 1 or 2 meetings /year : workshops 
– Special Issues : IJDSST, JDS, EJOR,… 
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EURO Working on DSS 
• Instruments 
– Official EURO Web Site 
• http://www.euro-online.org/web/ewg/10/ewg-
decision-support-systems 
– EWG-DSS – Blog 
• http://ewgdss.wordpress.com/ 
–  Mailing List : ewg-dss@irit.fr 
– Slideshare Account 
– 1 Newsletter edited / year 
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• Next meeting : GDN 2014, Toulouse, 
France June 10th-13th 2014 
http://www.irit.fr/gdn2014 
EURO Working on DSS 
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Conclusion 
• Descendant Solving 
• Dynamical Models 
• Forcast 
• Tasks / Users / Cooperation 
• Ascending Solving 
• Multi-agents coordination protocol 
• Social Network detection 
• A-descendant approach 
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Thank you ! 
zarate@irit.fr 
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